Molecular cloning and expression of cDNA encoding the murine gonadotropin-releasing hormone receptor.
The primary structure of the gonadotropin-releasing hormone (GnRH) receptor was determined by sequencing a functional receptor cDNA isolated by expression cloning from an immortalized murine gonadotroph (alpha T3) cell line. Positive clone pools from a cDNA library were detected by screening expressed RNA in aequorin-injected Xenopus laevis oocytes, in which receptor-mediated calcium responses were monitored as light emission during stimulation by GnRH. The isolated receptor cDNA encodes a 327-amino acid protein that has seven putative transmembrane regions and is unique among G protein-coupled receptors in that the predicted sequence lacks a carboxyl-terminal cytoplasmic domain. COS-7 cells transfected with the receptor cDNA expressed high affinity binding sites for GnRH and its agonist and antagonist analogs and exhibited calcium responses to GnRH stimulation. These, and the prominent calcium responses of Xenopus oocytes injected with receptor RNA, were inhibited by GnRH antagonists. Northern blot analysis revealed two mRNAs (1.6 and 3.5 kilobases) in alpha T3 cells and in the mouse pituitary gland, and both transcripts were shown to encode functional GnRH receptors when expressed in Xenopus oocytes. In contrast, a single 4.6-kilobase receptor mRNA was present in rat anterior pituitary gland, ovary, and Leydig cells. The absence of a carboxyl-terminal cytoplasmic domain indicates the importance of other regions of the GnRH receptor in agonist-induced signal transduction, and possibly in receptor desensitization and sequestration.